We have proposed a new generalized Weibull-exponential frailty model which is a general case of classical frailty model suggested by [1] and [2] . In classical frailty model, modeling of hazard rate is considered whereas, in this paper, direct modeling of conditional survival function given the frailty is considered. Simulation study is carried out using E-M algorithm using MATLAB programme. Further we implemented the suggested model on a real life data. As an illustration, we have fitted the model to the data given in [3] which examines the strength of isolated carbon fiber under tensile load.
incorporate the case having no influence of frailty. By considering the hazard rate proportional to the baseline hazard rate with constant of proportionality as z ρ with ρ being an unknown parameter, one can extend the present frailty model.
Here, we adopt another way as suggested in [9] 
which reduces to the usual frailty model for 1 ρ = .
In this paper, we suggest a new generalized Weibull-exponential frailty model by using the second approach, as used by [9] . To ease the discussion, in Section 2, we first introduce the usual Weibull-exponential frailty model and then we consider the new Weibull-exponential frailty model and study its properties. In Section 3, we discuss maximum likelihood estimation procedure through E-M algorithm. In Section 4, we carry out a simulation study and discuss the results. Fitting of the model on data of the tensile strength of carbon fibers along with likelihood ratio test for 0 0 :
0 H ρ ≠ is discussed in Section 5. Finally, we provide the conclusion of the fitting of model on data in support of the proposed model.
A New Generalized Weibull-Exponential Frailty Model
To overcome or address the problem of heterogeneity in a population resulting from unobserved covariates, [5] [10] and [11] suggested a random effects model for durations. They introduced the frailty and applied it to population data. The classical and commonly applied frailty model assumes a proportional hazards model which is conditional on the random effect (frailty), i.e., the hazard of an individual depends additionally on an unobservable, age-independent random variable Z, which works multiplicatively on the baseline hazard function 0 λ .
In classical frailty model, the conditional distribution of T for an individual with frailty z is ( ) 
Mean and variance of the above model can be obtained as below
and
The hazard rate of the model, obtained by replacing 1
We consider the frailty distribution exponential with mean ( )
Here further, we assume that ( ) 1 
Hence, the marginal distribution of T is
and the conditional distribution of Z given T t = is ( )
Estimates of mean for with frailty i.e. 
Maximum Likelihood Estimation
Here, we shall obtain the maximum likelihood estimates of the parameters of gamma-exponential model using E-M algorithm. The likelihood for the gamma-exponential model is given as ( )
,
The log-likelihood function of the model is (
To begin with, we presume that ρ is known and obtain the maximum likelihood (m.l.) equations as 
For different values of ρ in the range of ρ, we obtain the m.l. estimates of p, θ and η using E-M algorithm. The procedure terminates when the likelihood given in (19) is maximized.
Simulation Study
In this section, we carry out a simulation study by generating 1000 samples of Table 1 . From the table, it can be observed that as the value of θ, p and ρ increases, the frailty model provides accurate estimate of mean whereas estimate of mean without frailty model deviates significantly away from the actual mean. Moreover, the S.E. of the parameter for frailty model is comparatively smaller than without frailty model.
Fitting of the Model
In this section, we fit our model on the data of tensile strength of 100 observations of carbon fibers. The data were also used by Nicholas and Padgett in [12] and later discussed in Flaih et al. in [13] . The data were as follows We have estimated values of the parameters and their standard error (S.E.)
with the help of E-M algorithm implemented by writing a MATLAB program.
The estimated value of the parameters and S.E. of the estimates for both models, frailty model and without frailty model, are given in Table 2 .
The goodness of fit of the frailty model is done with the help of likelihood ratio test based on marginal likelihood. The likelihood ratio test statistic for testing
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